Antigen mRNA-transfected, allogeneic fibroblasts loaded with NKT-cell ligand confer antitumor immunity.
The maturation of dendritic cells (DCs) in situ by danger signals plays a central role in linking innate and adaptive immunity. We previously demonstrated that the activation of invariant natural killer T (iNKT) cells by administration of alpha-galactosylceramide (alpha-GalCer)-loaded tumor cells can act as a cellular adjuvant through the DC maturation. In the current study, we used allogeneic fibroblasts loaded with alpha-GalCer and transfected with antigen-encoding mRNA, thus combining the adjuvant effects of iNKT-cell activation with delivery of antigen to DCs in vivo. We found that these cells produce antigen protein and activate NK and iNKT cells. When injected into major histocompatibility complex (MHC)-mismatched mice, they elicited antigen-specific T-cell responses and provided tumor protection, suggesting that these immune responses depend on host DCs. In addition, antigen-expressing fibroblasts loaded with alpha-GalCer lead to a more potent T-cell response than those expressing NK cell ligands. Thus, glycolipid-loaded, mRNA-transfected allogeneic fibroblasts act as cellular vectors to provide iNKT-cell activation, leading to DC maturation and T-cell immunity. By harnessing the innate immune system and generating an adaptive immune response to a variety of antigens, this unique tool could prove clinically beneficial in the development of immunotherapies against malignant and infectious diseases.